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TECHNICAL NOTE
Endovascular stent graft repair is reported to be an
alternative treatment of abdominal1 and thoracic aor-
tic aneurysms.2 Although this new approach needs
further investigation, it is less invasive than conven-
tional operative repair.3 Lowering the systemic pres-
sure is necessary to minimize distal migration of a
stent graft during deployment in this endovascular
procedure. Pharmacologically induced hypotension
or cardiac asystole is recommended. Our pressure-
reducing technique with the use of an occluding bal-
loon in the inferior vena cava (IVC) was studied.
THE INFERIOR VENA CAVA-OCCLUDING
TECHNIQUE FOR SYSTEMIC PRESSURE
REDUCTION
A Medi-tech occlusion balloon catheter (Boston
Scientific, Watertown, Mass) 33 mm in diameter was
introduced through the femoral vein via an 8F sheath
and positioned into the IVC just near the right atri-
um. Carbon dioxide gas was used to inflate the bal-
loon with a 25-mL syringe. Inflation of the balloon
reduced the blood flow to the heart and resulted in
systemic hypotension. The gas made it possible to
inflate and deflate the balloon quickly, so that the sys-
tolic blood pressure could be maintained at a range
of 50 to 60 mm Hg by means of adjusting the bal-
loon volume. Before clinical application, we tested
how the systemic pressure changed with this tech-
nique in an experimental study (Fig 1). The systemic
pressure was well controlled for more than 30 sec-
onds below the targeted level and resumed quickly to
the basal line after the balloon was deflated.
CASE REPORT
A 67-year-old man, who had undergone replacement
of the complete aortic arch 3 years earlier, was readmitted
with a descending thoracic aneurysm in November 1997.
He had also simultaneously undergone a combined coro-
nary artery bypass grafting. A pseudoaneurysm (7 · 6 cm
in diameter) with leakage from the distal anastomosis of
the earlier aortic operation was revealed by means of com-
puted tomography and digital subtraction angiography
(Fig 2A). The patient had several risk factors for the con-
ventional surgical treatment in addition to reoperation and
ischemic heart disease, which were revealed by means of
preoperative assessment. He had a history of ruptured
cerebral aneurysm, a moderately atrophic brain, and
occluded bilateral vertebral arteries. Obstructive and
restrictive pulmonary dysfunction was revealed by means
of a respiratory examination. The patient was not consid-
ered to be a surgical candidate. We thus decided to treat
him with endovascular stent graft repair.
After obtaining informed consent, we gave the patient
general anesthesia. A pulmonary artery catheter and trans-
Endovascular repair of a descending
thoracic aortic aneurysm: A tip for
systemic pressure reduction
Masaki Hata, MD, Yosiaki Tanaka, MD, Atushi Iguti, MD, Haruo Saito,
MD, Tadashi Ishibashi, MD, and Koichi Tabayashi, MD, Sendai, Japan
A proposed technique for systemic pressure reduction during deployment of a stent graft
was studied. A 67-year-old man, who had a descending thoracic aneurysm, was success-
fully treated with an endovascular procedure. An occluding balloon was introduced into
the inferior vena cava (IVC) through the femoral vein. The balloon volume was manip-
ulated with carbon dioxide gas to reduce the venous return, resulting in a transient and
well-controlled hypotension. This IVC-occluding technique for systemic pressure reduc-
tion may be safe and convenient to minimize distal migration of stent grafts. (J Vasc
Surg 1999;29:551-3.)
From the Department of Thoracic and Cardiovascular Surgery,
and the Department of Radiology (Drs Saito and Ishibashi),
Tohoku University School of Medicine, Sendai.
Reprint requests: Masaki Hata, MD, Department of Thoracic and
Cardiovascular Surgery, Tohoku University School of
Medicine, 1-1 Seiryo-cho, Aoba-ku, Sendai, Miyagi, 980-
8574, Japan.
Copyright © 1999 by The Society for Vascular Surgery and
International Society for Cardiovascular Surgery, North
American Chapter.
0741-5214/99/$8.00 + 0 24/4/94038
esophageal echocardiogram were used as a means of intra-
operative assessment of cardiac function. A 5F sheath was
placed at the right brachial artery to monitor systemic pres-
sure and arteriography during the procedure. An occluding
balloon was positioned into the IVC through the left
femoral vein. The stent graft, 34 mm in diameter and 100
mm in length, had been made with a thin-wall Dacron tube
graft (Vascutek, Scotland) and self-expanding Z-stent
(Cook, Bjaeverskov, Denmark). After systemic anticoagula-
tion therapy with intravenous heparin (100 U/kg of body
weight), a 20F delivery sheath was introduced into the aor-
tic arch beyond the aneurysm. First, the patient’s systolic
blood pressure was lowered to approximately 100 mm Hg
by means of continuous administration of a vasodilator
(nicardipine). Second, just before deployment, his systolic
pressure was reduced to less than 60 mm Hg by means of
the IVC-occluding technique for 20 seconds while the
stent graft was being released. Blood pressure returned to
the basal level soon after the procedure. The patient’s car-
diac function, as assessed by means of the pulmonary artery
catheter and transesophageal echocardiogram before and
after this procedure, was not changed, and no arrhythmias
were encountered. The stent graft was accurately deployed,
excluding the aneurysm successfully (Fig 2B). The patient
recovered fully and had no complications.
DISCUSSION
Endovascular stent graft repair has recently been
used as an alternative treatment of aortic aneurysms.1-3
Occasionally, it can be the only therapeutic choice for
high-risk patients who cannot undergo conventional
surgery. Our patient had serious risk factors, including
an earlier operation, ischemic heart disease, cere-
brovascular disease, and chronic pulmonary disease.
We performed this endovascular treatment in the
same manner reported by Stanford’s group,2,3 with
the exception of the pressure-reduction method.
They lower the mean arterial pressure to 50 mm Hg
by means of intravenous administration of a
vasodilator (sodium nitroprusside) and a short-act-
ing beta-blocker (esmolol). Parodi1 and Dorros4
reported another method of pressure reduction, a
transient (20 to 30 seconds) cardiac asystole induced
by means of adenosine during deployment of a bal-
loon-expandable stent graft.
After a pilot experimental study, we applied the
IVC-occluding technique to achieve well-controlled
hypotension and avoid the possible ischemic compli-
cations of the brain or the heart during pressure
reduction. An occluding balloon is usually inflated
with a liquid containing a contrast medium. However,
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Fig 1. Experimental pilot study of the inferior vena cava-
occluding technique in an anesthetized dog with a body
weight of 25 kg.
Fig 2. A, Leakage (arrow) into the pseudoaneurysm
from the distal anastomosis of the earlier aortic operation
was shown by means of arteriography. B, The stent graft
excluded the aneurysm successfully.
carbon dioxide gas was used in this case for quick
manipulation of balloon volume. The IVC-occluding
technique could induce deep hypotension (less than
60 mm Hg in systolic pressure) that lasted just for the
intended period and recovered soon thereafter. The
duration of the hypotensive period could be extended
if necessary. This technique was effective in minimiz-
ing distal migration, because cardiac output was also
decreased. Hypotension, which was induced by
means of the preload reduction in this technique,
seemed to cause less cardiac stress. The occluding bal-
loon we used was also enough size to avoid possible
traumatic complication of the venous system.
Although our experience of endovascular treat-
ment of aortic aneurysms has been limited to this case,
the IVC-occluding technique may be safe and conve-
nient in reducing systemic pressure. This technique,
therefore, could provide a good option for minimizing
distal migration of stent grafts.
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